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Sensing System to Detect Center of Gravity of a Lifting Load for a Crane 
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When lifting heavy load with a crane, misalignment between the crane hook and the center of gravity of the load causes sometimes 
accidents. This work can be performed safely by adjusting the crane hook after measuring the misalignment of the load. In this report, we 
measure the side forces of the load by placing the force sensors when lifting the load. We calculate the misalignment from the relationship 













































わる力の関係を Fig. 3に示す．質量 m，吊り上げ力 T，偏心 a1，セ
ンサに加わる力 F1, F2，偏心側の角に生じる垂直抗力 N，摩擦力
F01，幾何学パラメータ b1, b1’, c, c1, c2とする．力とモーメントの釣
り合い式は下のように表せる． 
NbcFFcFcmgaFFFNmgT 101221110121 ,,   (1) 
 
このときの偏心について求めると， 








となり質量 mが既知の場合には，F1, F2, Tを測定することで a1を
求められることが分かる． 
Wire rope from crane 
Lifting force sensor 
Force (Moment) sensor 
Moment by misalignment 
COG sensor 
(b) Top view (a) Front view 
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Fig. 4 Change of lifting 
point 
Fig. 3 Static model of a load and forces 
 
Fig. 2 Sensing system to detect center of gravity 
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Fig.4 の様に吊り上げ位置を Δb1(Δb1＞a1)だけ移動させると偏心方
向が変化し,垂直抗力 Nが働く位置が移動する．この時は 




























質量推定を含む偏心量推定の実験を行った結果の一例を Fig. 7 と
Table. 1に示す．概ね正しく検出できている． 
 
Fig. 6 Misalignment in case of threshold 1.0[N] 
 
(a) The first time of lifting 
 
(b) The 2nd time of lifting 
Fig. 7 Relationship between force T ,F and time 
Table. 1 Experiment result of detecting COG 





The 1st 903 1.21  0.19 

















質量と偏心量の推定結果を Table. 2,3に示す． 
Table. 2 Estimation of mass (unit: [kg]) 
First misalignment Second misalignment |a1-Δb1| [mm] 
a1 [mm] 20 40 60 
10 102.0 103.0 104.0 
30 100.9 102.6 103.7 
50 103.3 104.8 104.2 
70 102.1 102.9 103.1 
 
Table. 3 Estimation of misalignment a1 (unit: [mm]) 
First misalignment Second misalignment |a1-Δb1| [mm] 
a1 [mm] 20 40 60 
10 22.1 26.8 31.2 
30 36.2 43.7 48.9 
50 54.6 61.0 58.5 



























































































































PC Lever block 




















10B, gain: 3000) 
COG sensor 
Fig. 5 Experimental set-up of COG sensing system 
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